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Description 

The present invention relates to a stable dispersion of a pesticide in an agricultural oil and a method for forming 
the dispersion. In particular the invention relates to a stable dispersion of a pesticide in an agricultural oil including, a 
pesticide having a particle size from 0.5-1 0 microns and selected from the group consisting of chlorinated nitrile, triazole, 
aralkyl triazole. triazole anilide, benzamide, alkyl benzamide, diphenyl ether, pyridine carboxylic ac.d, chloroaniline, 
organophosphate, phosphonic glycine salt, and mixtures thereof; an agricultural oil; and an agricultural «£°M>to 
polymer the polymer having a weight average molecular weight from 3,000 to 120,000 and including 2.5-35 % by 
weight of a copolymerized polar monomer. And the invention is related to a stable dispersion of a pesticide in an 
agricultural oil comprising: ethylene bisdithiocarbamate having a particle size from 2-10 microns; an ^agncult ural at 
and an agricultural oil-soluble polymer, said polymer having a weight average molecular weight from 3,000 to 90,000 
and including 0-35 % by weight of a copolymerized polar monomer. The invention is also related to a method for forming 

the stable dispersion. ... „ 

U S Patent No 3 773 926 discloses a method of and composition for the treatment of plants, the compositions 
containing certain pesticides dispersed in a conventional agricultural oil employing an N^inyl-2-pyrrolidinone (4-15%) 
/alkyl methacrylate (85-96%) copolymer dispersant. The dispersant polymer is disclosed to have a average molecular 

weight of from about 300,000 to about 1 ,000,000. 

U S Patent No 3 131 119 discloses compositions containing salts of dithiocarbamic acids such as ethylenebis- 
dithocarbamic acid and dimethyldithiocarbamic acid dispersed in oil using an organic sotvent-soluble polymer which 
possesses a balance of hydrophilic and lipophilic groups. The lipophilic groups are supplied by hydrocarbon groups 
containing from 8-24 carbon atoms. The hydrophilic groups are supplied by multiple ether groups, carbonyl groups, 
carboxylic acid groups, carboxylic ester groups, amide groups, and amino groups. The organic solvent-soluble polymer 
is disclosed to have a molecular weight of about 100,000 to about 2,000,000. 

There remains the need for stable dispersion of a variety of pesticides. We have now surpris.ngly found that a 
variety of stable dispersions can be made using agricultural oil-soluble polymers having a lower molecular weight than 
previously disclosed. These compositions facilitate making and storing of the dispersions, also considered as concen- 
trates even in hot climates, fortheir effective use in agronomic applications. Accordingly, the present invention provides 
a stable dispersion of certain pesticides in an agricultural oil and a method for forming the stable dispersion. 

According to a first aspect of the present invention there is provided a stable dispersion of a pestic.de in an agri- 
cultural oil comprising: a pesticide having a particle size from 0.5-10 microns and selected from the group consisting 
of chlorinated nitrile, triazole, aralkyl triazole, triazole anilide, benzamide, alkyl benzamide, diphenyl ether, pyridine 
carboxylic acid, chloroaniline, organophosphate, phosphonic glycine salt, and mixtures thereof; an agricultural oil and 
an agricultural oil-soluble polymer, the polymer having a weight average molecular weight from 3,000 to 1 20,000 and 
including 2.5-35 % by weight of a copolymerized polar monomer .. . 

According to a second aspect of the present invention there is provided stable dispersion of a pesticide in an 
agricultural oil comprising: ethylene bisdithiocarbamate having a particle size from 2-10 microns; an agricuttural o* 
and an agricultural oil-soluble polymer, the polymer having a weight average molecular weight from 3,000 to 90,000 
and including 0-35 % by weight of a copolymerized polar monomer. 

According to a third aspect of the present invention there is provided a method for forming a stable dispersion of 
a pesticide in an agricultural oil comprising admixing a pesticide selected from the group consisting of chlorinated 
nitrile triazole, aralkyl triazole, triazole anilide, benzamide, alkyl benzamide, diphenyl ether, pyridine carboxylic acid, 
chloroaniline. organophosphate, phosphonic glycine salt; an agricultural oil; and an agricultural o.l-soluble polymer, 
the polymer having a weight average molecular weight from 3,000 to 120,000 and including 2.5-35 % by weight of a 
copolymerized polar monomer and mixing or shearing the admixture until the pesticide has a particle size from 0.5 to 

1 "According to a fourth aspect of the present invention there is provided a method for forming a stable dispersion of 
a pesticide in an agricultural oil comprising admixing ethylene bisdithiocarbamate; an agricultural oil; and an agncultural 
oil-soluble polymer, said polymer having a weight average molecular weight from 3,000 to 90,000 and including 0-35 
% by weight of a copolymerized polar monomer and mixing or shearing the admixture until the ethylene bisdithiocar- 
bamate has a particle size from 2 to 10 microns. . 

By "stable dispersion of a pestcide in an agricultural oil" herein is meanl a dispersion which did not gel durmg the 
dispersion process, i.e., a dispersion which did not gel, for example, in the homogenizer, bead mill, or ball mill used to 
mix and shear the admixture of the pesticide, the polymer, and the agricultural oil. The stable dispersion is stable 
relative to a dispersion of the same pesticide prepared in like manner in the absence of the polymer. Prefered are 
dispersions which, in addition meet the inital properties below. More prefered are dispersions which further meet the 
following properties after 1-2 weeks holding at 54 C. Typical desired values of the measured properties are given. 



Initial Properties: 
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appearance = no gelling 
viscosity = less than 2000 cps, 
most preferably less than 1 000 cps 

After 1-2 weeks at 54 °C: 

appearance = no gelling 

viscosity = less than 2000 cps, 

most preferably less than 1 000 cps 

% separation = top clear liquid; separation less than 10%. 

sedimentation = sticky sediment on the bottom of jar; none. 

By "particle size" herein is meant the volume average particle diameter as measured, for example by a laser particle 
characteristics are presented in Table 1 . 

Table 1 



55 



Typical Pest 

Trade 
Name 


icides used in this invention 

Action Common 

Name 


Family 


Molecular 
Formula 


Melting 
Pt °C 


Sol. in 
H20 


Bravo 


fungicide 


Chlorothalonil 


chlorinated nitrile 


C8CL4N2 


250-251 


0.6-1.2 
ppm 


MDithane 


fungicide [ 


Mancozeb 


ethylene 
bisdithiocarbmate | 


C4H6MNN2S4X I 
Zny | 


1 92-204 


6-20 ppm 


Systhane 


fungicide j 


Myclobutanil J 


triazole 1 


C15H17CIN4 | 


63-68 


142 ppm 


Indar 


fungicide 


Fenbuconazole 


aralkyl triazole] 


C19H17C1N4 | 


124-126 


0.2 ppm 


Pulsar 


fungicide 


ThrfluzamideJ 




C13H6Br2F6N20S | 


178 


1 .6 ppm | 


| RH-7281 


fungicide 


n/a 


alkyl benzamide 


C14H1602NC13 


167 


< 1 ppm J 


Gallery 


herbicide 


Isoxaben 


amide 


j C18H24N204 


[ 176-179 


1 -2 ppm 


| Kerb 


herbicide 


| Pronamide 


| amide 


C12H11CL2NO 


| 155-156 


15 ppm | 


j Visor 


herbicide 


I Thiazopyr 


j pyridine 
| carboxylic acid 


C16H1702N2SF5 


I 79-81 


2.5 ppm 


Goal 


herbicide 


oxyfluorfen 


! diphenyl ether 


C15H11CIF3N04 


I 85-90 


0.1 ppm 


JStam 


herbicide 


propanil 


chloroaniline 


I C9H9CI2NO 


| 91 


1 30 ppm | 


Roundup 


herbicide 


glyphosate 
isopropyl 
ammonium salt 


phosphonic 
glycine salt 


C6H17N205PS 


>200 


40-50% 


! Imidan 


insecticide 


1 Phosmet 


organophosphate 


C11H12N04PS2 


I 72.0-72.7 


25ppm 



N n?h a n* Svsthane Indar Pulsar Kerb, Visor, Goal, and Stam are trademarks of Rohm and Haas Company, 
affinic solvents, typically less than 1%, and contained polar funct,onal groups such as, for example, ester, caroonyi, 
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^Te aaluSal oils used in the stable dispersions and method for forming a stable dispersion of this invention are 
oi.s application, typJy of high party, and general* composed of a s.g.e 

structure Thev may be branched or linear in nature with typical carbon cha.n lengths of C^, to C 26 /They are charac 
So by low oS low soh/ency for organic and organo-metallic compounds, low phytotoxicrty to biologrcal species, 
and Commercial examples agricuKural oi, are: Orchex 796, Orchex 692. Sunspray 7H Sunspray 11 N 

Oleo ! eLco, Isopar M, Isopar V, 100 Neutral, and Exxso. D-130. Other oils such as m.neral o.l; crop o,l such as, for 
example, vegetable oil, peanut oil, and cottonseed oil; or synthetic may be acceptable 
Typical physical characteristics of agricultural oils are: 



Specific Gravity at 60/60 °F 


0.750 to 0.900 


Flash Point 


>120°F 


Viscosity, SSU at 100°F 


50 to 1 50 


Unsutfonated residue 


>90% 


Distillation range 


350° F to 450° F 



The aqricultural oil-soluble polymers used in the stable dispersion and method for forming a stable dispersion of 
this IveS jpSlly are additbn polymers formed from ethylenicalfy unsaturated monomers. Prefered are copoly- 
Te< Tone <? more'monomers, the homopoiymers of which are solub.e in agricultural o.ls. and one or more ^polar 
Vomers More prefered are copolymers of one or more alkyl (meth)acrylates and one or more polar monomer^ 

Examples of L alkyl (meth)acrylates [aikyKmethJacrylates is used herein to mean alkyl methacrylate or alkyl 
acryfatelerel alSroup contains from 1 to 15 carbon atoms are methyl methacrylate (MMA), me hy. acrylate 
ethv acrXte propyl methacrylate, butyl methacrylate (BMA) and acrylate (BA), isobutyl methacryla e (IBMA ) hexyl 
SSl\Z^Xe c,o^ acrylate 2-ethylhexy. acrylate (EHA), 2-ethy.hexy, methacrylate, octyl meflv 
3 dS methac^late isodecyl methacrylate (I DMA, based on branched (C 10 )alkyl isomer .nocture undecyl 
SJcVate dodecy. methacrylate (a.so known as .aury, methacryiate), tridecy. 

(also known as myristyl methacrylate), pentadecyl methacrylate and comb.nat.ons thereof. Also useful are dodecyi 
oe^SSJ mrthacSe (DPMA), a mixture of linear and branched isomers of dodecyi, tridecy tetradecy. and pen- 
SK3 and laury -myristyl methacrylate (LMA), a mbcture of dodecyi and tetradecy. methacrylates. 
lS£S££l methacrylte) where the alkyl group contains from 16 to 24 carbon atoms are hexadecy. meth- 
acpZeheotadecyl methacrylate, octadecyl methacrylate, nonadecyl methacrylate, e.cosyl methacrylate, beheny 
^S^SS^ and combinations thereof. Also useful are: cetyl-eicosy. methacrylate (CEMA), a mixture of 
heSyt octadecyl and eicosyl methacrylate; and cetyl-stearyl methacrylate (SMA), a m!xture of hexadecyl and 

^Te'XTmetE^ and alky. acry.ate monomers described above are generally prepared by 
fication procedures usTng technical grades of long chain aliphatic alcohols, and these 

are mixtures of alcohols of varying chain lengths containing between 10 and 15 or 16 and 20 carbon atoms in trie amy 
q Ld Consequent for the purposes of this invention, alkyl methacrylate is intended to include not only the mdividua 
^JZSSSoL namTd, but also to include mbctures of the alky, methacrylates with a predominant amount 
o The particular alkyl methacrylate named. The use of these commercially available alcohols to prepare acrylate and 
methacrylate esters results in the LMA, DPMA, SMA and CEMA monomer mixtures described at we 

The polar monomers may contain, for example hydroxy groups or Nitrogenconta.nmg groups. The po ar ™n°™ * 
prefeXon'ain hydroxy., Lrboxylic acid, basic nitrogen, or heterocyc^unct to namy. Examptes * poter monomers 
are hydroxyalkyl(meth)acrylates such as hydroxypropyl methacrylate(HPMA), d.alkylamino(C,-C 8 )alkyl (meth)acr 
EZSL JimethylarnTnoethy, methacrylate(DMAEMA) and <~«**°!*W 

dimethvlaminopropyl methacrylamide(DMAPMAm), vinylpyridine, 2-methyl-5-v.nylpyridine, 2-ethyl-5-v.nylpyr,dine, 

andtSSs! 1 -viny.imidazole, 2-methyM -viny.imidazole(MVI), N-vinylcapro-lactam, N-v.nylbutyrolactam and N- 

^oStTo^lubility in a typical agriculture, oil, the alkyl side chains of the acrylate/methacrylate monomers 
should average at least about However, typically as the amount of the polar monomer in the polymer .ncreases^ 
the average chain length of th^alkyl side chains in the (meth)acrylate comonomers must be .ncreased, in , orfer to 
mainSnsotbil y Therefore, a^otymer that contains greater than 10% by weight of copolymerized DMAPMAm 
rbaS^Spo.ymerized HPMA (free hydroxy,) typica,.y requires a greater amount of a.ky. side chains con- 
aining C 16 C 18 alkyl rather than C 7 -C 9 alkyl. Prefered are copo^mers of C 12 - C^ methacrylates w.th 10-15 h by 
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weight of DMAPMAm. More prefered are coplymers of stearyl methacryfcte(SMA) w*h 10-20 % by weight of DMAP- 
MAm The weiqht average molecular weight of the polymer, typically from 3,000 to 120,000 or from 3 000 to 90 000 

We ZT^Z7T^f^l by ^onpoTmerization in agricu.tura. oil, preferably by gradual addition free- 
radica poC— o*t e Inomers" The powers are typical* prepared by mrxing the monomers in the preset 
T^SSL initiator, agricultural oil and, optionally, a chain transfer agent. The paction ".ay be run under 

2TJ Z5E!X?<™* »• * the time «• temperature of the reac,ion are h dep r: nt t2SL? 

^and an be varied accordingly. Polymers may be prepared by techniques known in the a* ^to form graft polymers, 
Linrk cLoolvmers star copolymers, or variable composition copolymers as well as random copolymers. 

uffo th^e ization are any of the well known free-radica.-producing compounds such as peroxy. 
hvd op^ and a o inH a,ors including acetyl peroxide, benzoyl peroxide, .auroyl peroxide, f-buty. P^^£ 
2ST S cumene hydroperoxide. i,i-di(^utylperoxy)-3,3,5-trimethylcyclohexane, ™b™oMyrMe_ 
S4zob s "methylbutane nitL) 'and f-buty. peroctoate. The initiator concentratio r I'^^^S^ 
1% bv we qht based on the total weight of the monomers and more preferably from 0.05 to 0.25 /o. Chain transfer 
lt«l S a so be added to the polymerization reaction to control the molecular weight of the polymer. The prefered 
ZZZe, ^JSZimm such as laury, (dodecyl) mercaptan, and the concentration o, chain transfer 

a ^SS— typicany effected with pesticides which were e«her techni* 
grad^paS^^^^ or formulated particulate pesticide compositions such as, for examp.e, wet- 

^C^Z^X^^es ranged in actK,e ingredient content from 80 to 98% by weight and were 
ov weTohTcarr er 2 to ,K by weight dispersant; and 2 to 10% by weight surfactant. The wettab.e powders and d,s- 

ment. 

EXAMPLE 1 Preparation of agricultural oil-soluble polymer 

Proration of oolvmer 3 A 5 gallon reactor was fitted with a thermocouple, a temperature controller, a purge gas 

r rln 7% S ara ^ of^rchex 796 oil were charged to the reactor which was then flushed with nitrogen for 30 

At the end of the monomer mixture addition, the temperature in the reactor was lowered to 100 C «d112«1 ^grams 
o 1 feeo conSinq of 314 21 pbw stearyl methacrylate, 60.00 pbw of a 50% solution ol t-butyl peroctoate m m.nera 
l!££Z£^ £™M Pbw Orchex 796 oil was added uniformly over 120 minutes contents o, 
Z eactor were held 30 minutes at 100'C. At the end of the hold, the reaction r^^^S^ pb w 
*m an crams of a 10 00 pbw of a 50% solution of t-butyl peroctoate in mineral spirits (Lupersol PMS) and 250.00 pbw 
Or hex 796 oYwa added tothe reactor. The reaction was held at 120'C for 30 minute, «^-^2SES 
hcW 6000.00 grams of Orchex 796 oil was added to the batch. The batch was then held * ^» Cto an addit^nal 
30 minute to create a homogeneous solution. The product so formed exhibited a ^•MeMdSM wt A, 
S y of 38 centistokes at 100«C. (210'F). Monomer conversion to polymer was calculated to be 98 /,. 
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EXAMPLE 2 Preparation of agricultural oil-soluble polymer with grafted polar monomer. 

Preparation of Polymer No. 38 (Table 2). A 1 mer reactor was fitted 
a purgegas inlet, a water-cooled reflux condenser with W££*tJ (97.5% 
tunnel was charged 259.39 grams of a «^J^*™ZEfi £ S o . 50% solution of t-buty. peroctoate 
purity), 12.50 pbwdimethylaminopropyl ™^^J^™2 82 grams) of the monomer mixture 

in mineral spirits (Luperso. PMS) ,2A 3 pbw ^^^ZZZm^tlr 30 minutes before applying 
in the addition funnel was charged to the reactor which was £^£2»Tm*mi 115'C, the balance of the 
heat to bring the contents of the reactor to 11 5 C. ^^^^^^eo^^.Attheendrtthemotiorner 
monomer mixture in the addition funnel was uniformly ?^?™^™™2n of t-butyl peroctoate in mineral 
mbcture addition, 38.50 grams of a chaser feed consisting of '*^^™^J^^ min utes into the 
spirits (Luperso. PMS), and 37.50 pbw Orchex 796 o was, ^"JjJ^J was cLged to the reactor over 1 5 
cnaser feed. 12.50 grams of dimethylaminopropy. ^^^.^ 0 ^^Tele\6 60 minutes at 115'C. 

to be about 95%. 

EXAMPLE 3 Preparation of additional agricultural oil-soluble polymers 

Addmonal potymers were prepared according to the method of Example 1 . Compositions and physical character- 
istics are presented in Table 2 below. 

Table 2 

Polymer Compositions and physical characteristics 
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Polymer No. | 


Composition 


Monomer Weight % [ 


1 1 


BehA/DMAPMAm 


90/10 I 


2 1 


BehMA/ DMAPMAm 


90/10 J 




85/15 


3 | 


SMA/DMAPMAm 


4 1 


CEMA/IDMA/MMA 


28/62/10 J 


5 1 


CEMA/IDMA/MMA/DMAPMAm 


25.2/55.8/9/10 


6 1 


CEM A/I DM A/MM A/DMAPM Am | 


26.5/58.9/9.5/5 


7 I 


CEMA/IDMA/MMA/NVP 


30/56/10/4 


8 1 


CEMA/LMA/DMAPMAm 


4.5/91.5/4 


9 


CEMA/LMA/DMAPMAm 


1 5/65/20 
32.7/43.8/13.7/9.8 


10 


CEMA/LMA/IBMA/NVP I 


[ ri 


| I DMA/DM APM Am 


85/15 


12 


IDMA/MMA 


80/20 


I 13 


I LMA " _____ 


100 


1 14 


LMA/DMAPMAm 


I 90/10 


\ ^ 


LMA/DMAPMAm 


| 60/40 
1 90/10 


I ^ 


LMA/HPMA 


17 


LM A/I DMA 


1 50/50 




LMA/MMA 


1 86.2/13.2 


I ^ 


LMA/MMA 


1 90/10 


f 20 


LMA/NVP 


1 90/10 



Mol. wt. 

29,400 
54,500 
32,800 
49,600 
31,400 
57,900 
420,000 
45,900 
35,000 
256,000 
19,700 



49,400 
55,200 
32,700 
18,700 



64,800 
49,100 
47,900 



47,900 
68,800 
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Table 2 (continued) 
Polymer Compositions and physical characteristics 



Polymer No. 

21 
22 
23 
24 
25 



26 



27 

28 

29 

30 

31 

32 

-33 



34 
35 



36 
37 
38 
39 
40 



41 
42 
43 



44 

45 

46 

47 

48 

49 

50 

51 

52 

53 



Composition 

LMA/NVP 
SMA/DMAEMA 
SMA /DMAEMA 
SMA/DMAEMA 
SMA/DMAPMAm 



SMA/DMAPMAm 



SMA/DMAPMAm 
SMA/DMAPMAm 
SMA/DMAPMAm 
SMA/DMAPMAm 
SMA/DMAPMAm 
SMA/DMAPMAm 
SMA/DMAPMAm 



Monomer Weight % 

80/20 
95/5 
90/10 
80/20 
95/5 
95/5 
90/10 
90/10 
90/10 
80/20 
80/20 
70/30 
60/40 



SMA/DMAPMAm 
SMA/DMAPMAm 



SMA/DMAPMAm 
SMA/DMAPMAm 
SMA/DMA PMAm (5% grafte d) 
SMA/DMAPMAm (toluene) 
SM A/I DMA 



SMA/IDMA/MMA/HPMA 
SMA/IDMA/MMA/NVP 
SMA/MVI 



BehMA/LMA/DMAPMAm 
SMA/DMAPMAm 
SMA/DMAPMAm 
SMA/DMAPMAm 
SMA/DMAPMAm 
SMA/DMAPMAm 
SMA/LMA/NVP 
SMA/DMAPMAm 
SMA/LMA/DMAPMAm 
SMA/DMAPMAm 



85/15 
85/15 
85/15 
85/15 
90/5/5 
90/10 
50/50 
30.3/60.7/4/5 
30/56/10/4 

90/10 
48/37/15 
85/15 
85/15 
85/15 
85/15 
85/15 



31.5/58.5/10 

85/15 
31.5/58.5/10 
85/15 



Mol. wt. 

68,000 
49,200 
50,600 
52,300 
44,400 
77,700 
35,300 
88,200 
94,000 
20,600 
25,600 
20,000 
17,600 



Solids 

34.8 
29.3 
29.3 
29.1 
29.4 
28.7 
22.7 
28.0 
29.3 
29.6 
27.9 
28.9 
30.2 



18,600 
20,800 
22,000 
27,600 
50,600 
27,200 
56,600 
302,000 
237,000 



73,900 
28,500 
200,000 
180,000 
94,000 
85,000 
43,000 



46,700 



25,900 
28,600 
25,900 



28.8 
30.3 
30.0 
27.9 
28.5 



51.4 
30.8 
47.0 
47.5 



29.4 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 



48.7 



48.9 



EXAMPLE 3. Preparation and exaluation of dispersions of pesticides. 



Compositions tested were typically: 
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Pesticide solids 


50 parts 


Polymer solids* 


0 to 5.0 parts 


Orchex 796 oil 


42 to 50 parts 



„ samples in Table 3 were prepared either at 0* denoted as ^ %gZ 

so.ids. except for experiments wrth Former No. 18 wh,ch v«s ^ «* ^with 

nization. The sample was run until It was a well mixed ^flowaWe « , 

;-r^ ~ rted as W) or 9e,,in9 

(reP 2ad (E^U was carried out tor for those " ^ SSTbS 
50 ml Eiger mill (Model M50 from Eiger Machine* Inc.) was ^ «J £ ™ ° , e f unnel . Tne mill was 
chamber. Cooling water was turned on. 2.54 cm (one ^^££^££2* container and blown- 
run with the sample mixture for one minute at 3500 rpm. The ^ ™ ^o the sample funnel. The sample was 
out to push addttional sample from the mill. The remairmg sufiic^nt to provide a dispersion of 

mi ,,ed for ten to thirty minuet 3,00 ^ 

pesticide having a particle size of 0.5-1 0 microns, ne W« into " container Evaluation for successful prepa- 
eluded: 

c4ol to room temperature. Trt. mk wae atramned Yi'l^^Ss-.Z^ns.r,*. Wo mate*, 
the top layer to the bottom layer eras " JSSStXSS toSSSSJ-*-* - 



Properties examined: 



Initially: 



After storage for 2 weeks at 54 °C: 



appearance - mixture either liquid or gel; desire no gelling viscosity 
desire less than 2000 cps, 
preferably less than 1000 cps 

appearance - mixture either liquid or gel; desire no gelling viscosity 
desire less than 2000 cps, 
preferably less than 1 000 cps 

% separation - top clear liquid separation; desire less than 10 /o. 
sedimentation - sticky sediment on the bottom of jar; desire none. 



Results were 



classified by the following key words, which are listed in order of decreasing performance: 



ok = Liquid, < 1 000 cps viscosity, <1 0% sep, no sediment 

sep = Separation greater than 1 0% after storage, 

visd = Viscosity above 1 000 cps before storage. 

visc2 = Viscosity above 1000 cps after storage. 

sed = Sedimentation severe enough to affect viscosity, movement to pass) 
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bead - gels during or after bead milling (sample must have fluid movement to pass) 
gef = " immediately or after homogentation (sample must have flu,d pass) 

Oi, suspensions that exhib* ge.iing in the homogenizer or bead mi., are not acoeptable. A.I others are acceptable, 
5 but in varying degrees of quality. 
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EXAMPLE 4. Preparation and evaluation of Goal (oxyfluorfen) oil dispersion 

10°/ Polvmer No 50 42% Goal 95 Technical, 43% 1 00 neutral oil, and 5% Latron CS-7 (adjuvant-surfactant; from 
RohmTnd S^y) were homogenized together and then Eiger milled for 30 minutes. A satisfactory d,sper Sl on 

was produced. 

EXAMPLE 5: Preparation and evaluation of Goal/Glyphosate oil dispersion 

A mixture of 3 35% of Goal (oil flowable), 53.65% Glyphosate, 3.5% Polymer No. 51 , 34.5% 100N neutral oil and 
5°/ TritonX-114 wefe te ghed into a ceramic jar. Quarter inch ceramic milling medua was then added to the ceramic 
U T^ceramic jar was pLed on a roller and ball milled at 40 rpm for seventy hours. A satisfactory d 1S pers,on was 

produced. 

EXAMPLE 6. Preparation and evaluation of RH 7281 dispersion 

A mixture of 40% RH7281 benzamide, 3% Polymer No. 52, and 57% 100 N neutral oil were blended together, 
homogenized [and Eiger mil.ed according to the method of Examp.e 3. A sample of the compost was stored m the 
laboratory at ambient temperature for seven months and appeared uniform with no separat.on. 

EXAMPLE 7. Preparation and evaluation of glyphosate dispersion 

A sample of glyphosate isopropyl ammonium salt was jet air milled to a particle size of 2-5 microns A sample of 
45 0 g Sptsate isopropyl ammonium salt, 3.5 g. Potymer No. 53, and 47.85 Chevron 100 neutral od were mrxed 
t beake? Zd homogenized in a beaker for 2-3 minutes using a Ultra-Turrax T25 homogen E er (made by Janke & 
I^S^oduct dfspersion was acceptable; it was a free-flowing off-white fluid wrth no gelling. V,scosty was 303 
cps at 25 °C (Brookfield viscometer, Spindle #1 , 100 rpm). 

EXAMPLE 8. Preparation and evaluation of Dithane/cymoxanil dispersion 

A mixture of 50 parts of Dithane technical grade (86% a.L). 6 parts of cymoxanil (95% a.i.), and 5 parts Polymer 
sample No 36 made up to 100 parts with Orchex 796 oil was prepared. The mixture was ^ m °g en,zed ; or t ^ m ,:" U ^ 
and bead mined for 5 minutes. A uniform dispersion with a viscosfty of 2000 cps resulted. After one week at 40 C the 

dispersion had a viscosity of 2500 cps. 

EXAMPLE 9. Preparation and evaluation of Dithane/copper hydroxide dispersion 

A mixture of 30 parts of Dithane technical grade (86% a.i.), 28 parts of copper hydroxide (65% copper) and £ ; parts 
PolvmerVample No 36 made up to 1 00 parts with Orchex 796 oil was prepared. The m.xture was homogenized for 5 
^^ZZSeImM for 5 minutes. A uniorm dispersion wrth a viscosity of 1 500 cps resulted. After one week at 
40 °C the dispersion had a viscosity of 1700 cps. 



Claims 
1. 



A stable dispersion of a pesticide in an agricultural oil comprising: a pesticide having a particle size f«™ 0.5-10 
m Sns a?d P se,ected from the group consisting 0, chlorinated nitri.e, triazole, aralky. 
zamide alkyl benzamide, diphenyl ether, pyridine carboxylic acid, chloroanilme, organophosphate phosphon.c 
qSs7and mixtures thereof an agricuLa. oil; and an agricultural oil-soluble pohymer, sa.d pohymer hav,ng 
S average molecufcr weight from 3,000 to 1 20,000 and comprising 2.5-35 % by weight of a copolymer^ 
polar monomer. 

2 The dispersion of claim 1 wherein said pesticide is selected from the group consisting of chlorothalonil, myclobu- 
Si Jenb uconaLle, thifluzamide, isoxaben, propyzamide. thiazopyr, oxyfluorfen, g.yphosate .sopropy.ammon.um 
salt, propanil, phosmet, and mixtures thereof. 

3. The dispersion of claim 1 or claim 2 wherein said polymer has a weight average molecular weight from 20,000 to 
75,000. 
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The dispersion of claim 1 or claim 2 or claim 3 wherein said polymer comprises 10-20% by weight of said copol- 
ymerized polar monomer 

The dispersion of claim 1 or claim 2 or claim 3 wherein said polymer is a copolymer comprising 85-90% by weight 
C 12 -C 20 methacrylate and 10-20% dimethylaminopropyl methacryiamide. 

A stable dispersion of a pesticide in an agricultural oil comprising: ethylene bisdithiocarbamate having a particle 
size from 2-10 microns; an agricultural oil; and an agricultural oil-soluble polymer, said polymer having a weight 
average molecular weight from 3,000 to 90,000 and comprising 0-35 % by weight of a copolymerized polar mon- 
omer. 

A method for forming a stable dispersion of a pesticide in an agricultu raJ oil comprising admixing a pesticide selected 
from the group consisting of chlorinated nitrile, triazole, aralkyl triazole, triazole anilide, benzamide, alkyl benza- 
mide, diphenyl ether, pyridine carboxylic acid, chloroaniline, organophosphate, phosphonic glycine salt; an agri- 
cultural oil; and an agricultural oil-soluble polymer, said polymer having a weight average molecular weight from 
3,000 to 120,000 and comprising 2.5-35 % by weight of a copolymerized polar monomer and mixing or shearing 
said admixture until said pesticide has a particle size from 0.5 to 10 microns. 

A method for forming a stable dispersion of a pesticide in an agricultural oil comprising admixing ethylene bisdithi- 
ocarbamate; an agricultural oil; and an agricultural oil-soluble polymer, said polymer having a weight average 
molecular weight from 3,000 to 90,000 and comprising 0-35 % by weight of a copolymerized polar monomer and 
mixing or shearing said admixture until said ethylene bisdithiocarbamate has a particle size from 2 to 10 microns. 



17 



